The aim of the work is to assess the effect of soil contamination of fodder and wilting on the occurrence of fungi in the biomass of alfalfa and subsequently consider the mycotoxin content in alfalfa silage. The alfalfa biomass of Jarka variety, harvested from two experimental plots in different climatic conditions, was evaluated. The total number of microorganisms and fungi were determined in silage biomass and silage. The content of deoxynivalenol and zearalenone in silages was treated with bacterial enzyme inoculant and chemical preservative, which is an acid. The total number of microorganisms was not influenced by the soil contamination of fodder. The occurrence of fungi was increased from 126,807 to 321,992 CFU·g -1 . The total number of microorganisms and fungi was raised by wilting. The occurrence of fungi was increased from 113,909 to 334,890 CFU·g . Deoxynivalenol (increased from 101.9 to 131.5 ppb) was especially determined in alfalfa silage. The content of zearalenone reached up to 0.5442 ppb. The alfalfa silages, produced from wilted silage, contained lower levels (P < 0.05) of deoxynivalenol and zearalenone than alfalfa silages produced from no-wilted biomass. The content of mycotoxins was affected neither biological nor chemical preservative.
INTRODUCTION
Mycotoxins are dangerous metabolites that are often carcinogenic, and they represent a serious threat to both animal and human health. In the science, aflatoxins were discovered in 1960. The scientific community has attempted to limit the mycotoxin contamination in food and feed (Reverberi et al., 2010) .
Mycotoxins, produced by filamentous fungi, can evoke an acute or chronic disease in small concentrations in vertebrate animals (Gravesen et al., 1994) . Some compounds, usually classified among the mycotoxins, are not exactly suitable for the above-mentioned definition, e.g. zearalenone, which is an estrogen analogue (Mirocha et al., 1978) . The global occurrence of mycotoxins is considered to be a major risk factor because 25 % of the world commodities are annually affected by known mycotoxins according to the Food and Agricultural Organization (FAO). In the United States, the average economic annual costs of crop losses, caused by mycotoxins, are estimated to be up to 932 million of USD (CAST, 2003) . The contamination of food and feed occurs in fields before the harvest or during the storage despite of the efforts of prevention (Lillehoj et al., 1983) .
Fusarium mycotoxins are the largest group of mycotoxins, which includes more than 140 known metabolites of fungi. They are synthesized by many species of fungi, mainly by Fusarium (F. graminearum and F. culmorum) . Due to high toxicity of Fusarium mycotoxins and the occurrence of the fungi species, which are producing them, these mycotoxins belong to the most animal and human health endangering ones (Yazar and Omurtag, 2008) .
Deoxynivalenol (DON), zearalenone (ZEA) are included in the most frequently encountered mycotoxins (Vasatkova et al., 2009 , Vasatkova et al., 2010 Trichothecenes, such as deoxinivalenol or nivalenol are wide family of chemically related sesquiterpenic mycotoxins produced by various species of Fusarium (Dohnal et al., 2008 , Wu at al., 2010 . The mycotoxin deoxynivalenol (DON) or vomitoxin is a major metabolite, produced by Fusarium graminearum (Teleomorph = Gibberella zeae), which is one of the most common fungi associated worldwide with grains in the field (Creppy, 2002) .
DON was found out to be the compound responsible for emesis and feed refusal for sow (Mirocha et al., 1976) . DON has been proved to be a strong emetic agent in sows, dogs, and ducklings (Morgavi and Riley, 2007; Ueno et al., 2007) . They are all non-volatile, low-molecular-weight sesquiterpene epoxides sharing a tricyclic nucleus called trichothecene and usually contain an epoxide at C-12 and C-13, which are essential for toxicity (Desjardis et al., 1993) .
As other Fusarium toxins such as zearalenone (ZON) and fumonisins, the climatic conditions prove to have the major influence on the plant diseases during the growth. The occurrence of FHB is most affected by the rainfall at the timing of flowering, however, DON content is not always correlated with the severity of this symptom (Seitz and Bechtel, 1985) .
Zearalenone is a non-steroidal oestrogenic mycotoxin produced by several Fusarium species (Fusarium graminearum, Fusarium culmorum, Fusarium equiseti and Fusarium crookwellense) . All these species are worldwide regular contaminants of cereal crops (Hagler et al., 2001) . Legumes can enrich soils with biological nitrogen fixation (Eisenhauer and Scheu, 2008) . Grasses show important role in grassland productivity and stability, and protein provides energy ratios with fixed nitrogen consumption (Akhavan et al., 2013) .
Fusarium root and crown rot is recognized as a significant disease of alfalfa (Medicago sativa L.) throughout eastern Canada (Martens at al., 1988) and elsewhere in the world (Stuteville and Erwin, 1990) . The infected plants do not withstand freezing as well as non-infected plants (Richard and Martin, 1993) . The infection also reduces the yield and longevity of the crop, so the stands can be unproductive after a few years. Several Fusarium species are involved in the disease (Stuteville and Erwin, 1990; Aubé and Deschênes, 1967) , including Fusarium oxysporum and Fusarium solani.
The harvesting of alfalfa can reduce the organic reserves in the roots during the critical period in the autumn (Couture et al., 2002) . The aim of the work is to assess the effect of soil contamination of fodder and wilting on the occurrence of fungi in the biomass of alfalfa and subsequently consider the mycotoxin content in alfalfa silage.
MATERIALS AND METHODS
The biomass of alfalfa (Medicago sativa L.) of Jarka variety, obtained from two experimental plots (Vatín and Troubsko), was evaluated. Each experiment was established in three repetitions. The experimental plot of Vatín is located at an altitude of 550 meters above sea level, with an annual rainfall of 617 mm and an average annual temperature of 6.9 °C. The experimental plot of Troubsko is situated at an altitude of 270 meters above sea level, annual rainfall of 305 mm and an average annual temperature of 8.6 °C. The total annual rainfall reached up to 305 mm in the year of monitoring.
The biomass of alfalfa, coming from the first cut, was used for the evaluation. The stands were founded in 2014. The first useful year of 2015 was observed. Alfalfa was harvested in the phase of butonization. The evaluated factors were soil contamination (contaminated and uncontaminated soil and wilting (wilting or no-wilting). Use of preservatives was evaluated as third factor (without preservative, bacterial-enzyme inoculum and chemical preservative). Bacterial-enzyme inoculum content bacterial species Lactococcus lactis 1.5 · 10 ). Chemical preservative content formic acid 50 %, propionic acid 10 % and lignosulphopic acid 16 %. The presence of lignosulphonic acid reduces the aggressive nature of the organic acids leading to the reduced corrosion. The time of wilting lasted for 24 hours. The resulted dry matter reached up to 35 % of wilted biomass. The soil, coming from experimental plots, was used for the contamination. The biomass, prepared for the conservation (8 kg), was contaminated with the amount of 40 g·kg -1 of soil dry matter. Micro-silage containers were used for the ensiling (Vyskočil et al., 2011) . The row of decimal dilution was prepared for the microbiological analysis. 1 ml of the dilution was inoculated in Petri dishes and watered with the nutrient medium. The culture medium of PCA agar (Biokar Diagnostics, France) was used for the determination of the total number of microorganisms (TNM). The incubation lasted for 72 hours at 30 °C. Chloramphenicol Glucose Agar (Biokar Diagnostics, France) was used for the determination of fungi. The incubation lasted for 120 hours at 25 °C. After the incubation in thermostat, the grown colonies were counted in Petri dishes. The results of analyses were expressed in CFU per gram of silage.
The samples of green fodder and silages were dried at 60 °C grounded to a particle size of < 1 mm, then analyzed for the content of the mycotoxins such as deoxynivalenol (DON) and zearalenone (ZEA) using the enzyme-linked immunosorbent assay (ELISA) according to Skládanka et al. (2011) . ELISA is a competitive, direct enzyme-linked assay for quantitative analysis. The toxin concentration is expressed in parts per billion (ppb).
The data were statistically processed using STATISTICA.CZ Version 10.0 (Praha, the Czech Republic). The results are expressed as means (×). The obtained results were further analyzed using ANOVA and Scheffe's method. Cluster analysis was performed to create graphical representations.
RESULTS
The total number of microorganisms was found out in the range of 10 10 of CFU·g -1 in all variants before the ensiling. The total number of microorganisms (TNM) was decreased in 10 7 of CFU·g -1 (Tab. I) by the effect of ensiling. This group of microorganism was determined to find out the total level of microbiological representatives in silage. Soil contamination did not influence the total number of microorganisms (Fig. 1 ). Higher occurrence of fungi was observed in contaminated biomass, which was evident from the relation with the content of fungi (Fig. 2) . The total number of microorganisms was decreased by wilting (Fig. 3) . However, the fungi were increased in their individual observation but only in biomass before the ensiling (Fig. 4) . The higher occurrence of fungi was determined in the contaminated substance. The observed mycotoxins showed lower levels in contaminated than in uncontaminated substances. The wilting proved the significant effect on DON and ZEA content. In wilted substance, DON and ZEA were determined significantly lower (P < 0.05). The experimental plot did not significantly affect the amount of monitored mycotoxins. The content of deoxynivalenol (101.9 -131.5 ppb) was detected higher than the content of zearalenone (0.3700 -0.5442 ppb), (Tab. I) in produced silages. The soil contamination did not influence the content of mycotoxins. On the other side, the silages produced from no-wilted biomass proved higher (P < 0.05) content of mycotoxins than the silages produced from wilted biomass. The silage of wilted biomass showed the content of deoxynivalenol of 101.9 ppb. The silage of no-wilted biomass proved the content of deoxynivalenol of 131.5 ppb. Similarly, the content of zearalenone biomass reached up to 0.5442 ppb from no-wilted and up to 0.3700 ppb from wilted silage. Other monitored parameter was the use of preservatives (Tab. III). The use of preservatives partly influenced the number of microorganisms and the occurrence of fungi in the ensiling (Tab. III). Biological additive caused the increase of the total number of microorganisms. The content of fungi was fractionally increased before the use of preservation in silage biomass. On the other side, the use of preservation did not effect on the content of mycotoxin. The effect of biological silage additive and chemical preservative was not statistically significant on TNM and fungi (Tab. III). 
I: Effect of contamination, wilting and experimental plot on the content of the total number of microorganisms and fungi in alfalfa biomass

DISCUSSION
Currently, the tolerance limits of the fungi amount are not implemented in canned feeds in the Czech Republic. But the limits of the fungi number should be defined with the maximum concentration up to 10 5 CFU·g -1 according to Zeman et al. (2006) and Doležal et al. (2012) . The highest number of fungi reached up to 10 5 CFU·g -1 in all experimental variants before the ensiling. The number of mold was decreased from 10 2 to 10 3 CFU·g -1 after the ensiling. So we can say that the number of fungi in the experimental silages did not exceed the recommended values. In the experimental contaminated silage, higher number of fungi was found out than in the uncontaminated silage. Simultaneously, higher number of fungi was detected in the experimental no-wilted silage than in the experimental wilted silage. No statistical significant difference was calculated between the variants. Particularly, higher number of fungi was determined in the wilted biomass before the ensiling than in no-wilted biomass.
The connection between wilting and the increasing number of fungi can be found out in dying of plant material. The population density of filamentous fungi is known to be positively associated with the senescence process of plants (Behrendt et al., 2004) . Significant reduction of fungi in silage, especially in the wilted biomass can be explained because of an anaerobic environment reduction of the fungi growth. From this perspective, ) are significant at the P < 0.05 level after Scheffe's method of analysis. the ensiling is an effective strategy to prevent the production of mycotoxins (Cheli et al., 2013) . The material for production of silage is already contaminated with the mycotoxin-producing fungi in fields. The contamination of soil increased the occurrence of fungi to a certain extent but the increase was not evident in the content of mycotoxins in silages. Similarly, the trend towards a higher incidence of fungi in the wilting but with quite different results achieved in the analysis of mycotoxins in silages. The wilting reduced the content of fungi but led to a higher content of mycotoxins. According to Laser et al. (2003) , the high content of ergosterol need not necessarily indicate a high content of mycotoxins. In the comparison of the content of deoxynivalenol and zearalenone, the silage contained especially deoxynivalenol. Deoxynivalenol could be passed to milk if the content in feeds reached the level of 6 mg·kg -1 (Charmley et al., 1993) .
III: Effect of the preservation on the content of the total number of microorganisms and fungi in
The observed mycotoxins of DON and ZEA were confirmed in all samples. The analysis of feeds, carried out with ELISA method for Central Europe, acknowledged the occurrence of ZEA in 17 % of samples from 759 tested ones and DON was detected in 59 % of the samples from 1,220 tested ones. The maximum amount of ZEA reached up to 522 ppb and DON was of 14,137 ppb. The highest amount was determined in barley (Grajewski et al., 2012) . Krnjaja et al. (2013) , can be even toxic to rodents. Fusarium and Alternaria are major fungal strains occurred in the green mass (Rasmussen et al., 2010) and surviving in the acidic environment and in the anaerobic fermentation (Samson et al., 2002) . It was found out that the content of DON or ZEA cannot be influenced by the preservation. This effect was not statistically significant. Interestingly, the wilting reduced the content of fungi but led to higher mycotoxin content in green mass.
And also the chemical preservation should suppress fungi but the increase even occurred. It was established that wilting can suppress both the development of fungi and the mycotoxins. In wilted mass, lower content of mycotoxins was found out compared to the samples of no-wilted forage. This can be justified by the fact that the wilted mass already partly developed in an anaerobic environment in which fungi are unable to live. Fungi, contained in the harvest of forage, probably persist during the storage even if further fungal growth is prevented by drying. The acidic anaerobic fermentation of suitable silage can also metabolise some of the mycotoxins already present at harvest (Scudamore et al., 1998) . Similarly, it was not obvious that the use of preservatives could affect the mycotoxin content. Moon (1983) states, that the organic acid and propionic acid particularly proved the antifungal effects.
CONCLUSION
The effect of soil contamination of fodder leaded to a higher occurrence of fungi in biomass of alfalfa determined for the ensiling. A similar trend toward higher occurrence of fungi was evident also in wilting. Silage, produced from wilted biomass, showed lower contain of deoxynivalenol and zearalenone than the silage made from no-wilted biomass. The predomination of deoxynivalenol was detected in alfalfa silage. The use of silage additives did not affect the content of mycotoxins. For the production of health and safety fodder for livestock feed, correct technological processes should be primarily complied with the harvesting biomass leading to the production of not only the quality but also the health and safety of fodder. The use of preservatives could not replace the mistakes in technological processes.
